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(54) Washing macKine 

(57) The present invention provides a washing ma- 
chine, by whichi wasliing and dewatertng capabilities are 
enhanced. The present invention includes a iiousing 
(10), a tub (20) provided within the housing (10) to re- 
serve water therein.adrum^O) rotatabiy provided with- 
in tlie tub (20) to perfotm washing on a laundry therein, 



and at least one lifter 100 projected on ar inner circum- 
ference of the drum (30) at a flist predetermined height 
to lift the laundry to fall from a second predetermined 
height whersin the laundry is prevented from being 
stupk between one side of the at least one lifter (1O0) 
and the drum (30). 



FIG. 2 
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Description 

[0001 j The present invention relates to a washing ma- 
chine, and mors particularly, to a lifter installed in adrum 
of a washing machine. 

[0002] CSenerally, a washing machine is an apparatus 
for washing a laundry by rotating a drunrt holding a de- 
tergsnt, water, and laundry therein. A wasiiing madiine 
generally Includes a tub and a drum rotatabiy iratallftd 
within the tub to perfomi washing using the tub and 
drum . The tub prelim inarily stores water therein, and the 
drum to which the water and detergent are supplied is 
rotated together with the laundry therein. Moreover, a 
plurally of Itfters are Installed within the drunn. The lifters 
rotating together with the drum Ifft the laundry to a pre- 
determined h«ght to drop. Besides, washing is per- 
formed on the laundry using the chemical reaction be- 
tween the water and detergent as well as mechanical 
shock & friction by the drum and lifters. 
[0003] In such a general washing machine, the drum 
Is rotated at liigh speed when dewatering is perfomsd 
on the laundry. A centrifugal foioe generated from the 
high-speed rotation makes Hie laundry adhere closely 
to an inner circumference of the drum unifomnly. 
[0004] However, the laundry tends to be stuck in a 
space between a side of the lifter and the inner circum- 
ference of the drum In the vicin ity of the side of the I ifter. 
In such a case, the laundry fails to be spread uniformly 
on the innercircumferenceofthedrum but to be raveled, 
whereby the watering fals to be completed. And, It Is 
difficult to pull the raveled laundry out of the drum after 
completion of the dewatering. 
[0005] Moreover, the drum is rotated at lowspeed dur- 
ing washing or rinsing cycle, whereby the laundry fails 
to be sufficiently contacted with both sides of the lifter. 
Hence, ttie frkSion generalBd between the laundry and 
the lifter Is not enough to enhance washing petfottn- 
ance. 

[0006] Accordingly, the present invention ie directed 
to a washing machine that substantially obviates one or 
more of the problems due to limitations and disadvan- 
tages of the related art. 

[0007] An object of the present invention, which has 
been devised to solvethe foregoing problem, lies in pro- 
viditig a washrig machine, by which a laundry Is uni- 
formly spread on an inner circumference of a drum. 
[0G08] Additional features and advantages of the in- 
vention will be set forth in the description which follows, 
and in part will be apparentto those having ordinary ski 11 
In the art upon examination of the following or may be 
learned from a practice of the invention. The objectives 
and other advantages of the invention will be realized 
and attained by the subject matter particularly pointed 
out in the specificaticn and d^kns hereof as wrell as in 
the appended drawings. 

[0009] To achieve these objects and other advantag- 
es In accordance with the presait invention, as embod- 
ied and broadly descrbed h«%in, there is provided a 



washing machine including a housing, a tub provided 
vrithin the housing to reserve water therein, a drum ro- 
tatabiy provided within thetUbto perform washing on a 
laundry therein, and at least one lifter projected on an 
5 inner circumference of the drum at a first predetermined 
height to lift the laundry to fell from a second predeter- 
mined height wherein the laundry is prevented from be- 
ing stuck between one side of the at least one lifter and 
the drum. 

10 [0010] TheatleastonelifterinpludesaneKtension ex- 
tending from one of both lateral sides along the inner 

drcumference of the drum, Preferably, the at least one 
lifter includes an extension extending from one of botJi 
lateral sides in a main rotational direction of the drum. 

IS ^f)edtically, the main rotational direction of the drum is 
e rotational directkin during dewatering. 
[0011 ] The extension Includes at least one hole com- 
munlcaang with at least one or more perforated holes of 
the drum to have the water flow in via the extension, 

20 Preferaaly, an entrance of the hole Is eonflgursd not to 
be contacted with the laundry, 
[0012] The extension includes tops and bottoms al- 
tematlvely arranged on an upper end of the extension 
In a length direction of the extension . Preferably, the ex- 

Z5 tension comprises anupperendhavinga vravc shop s. 
Preferably, the extension includes a plurality of holes 
fomied in the bottoms to communicate with at least one 
or more perforated holes of the drum. Moreover, the ex- 
tension includes at least one rib extending an an upper 

30 end of the extension in a length direction of the exten- 
sion. Preferably, the extension includes apluralty of ribs 
extending in parallel on an upper end of the extension 
in. a length direction of the extension . Preferably, the ex- 
teision includes holes between a plurality of the ribs to 

3S commLnicate With at leastone ormore perforated holes 
of the drum. Besides, the extension includes a plurality 
of projections on an upper end of the extension to leave 
a predetermined interval from each other. And, the ex- 
tension i nciudes holes between a plurality of the projec- 

40 tions to communicate with at least one or more perfo- 
rated holes of the drum, 

[0013] Moreover, a groove extends between the ex- 
tension and the at least one liter in a length direction of 
the extension or the at least one lifter 
[10014] Meanwhile, the at least one lifter nciudes at 
leastone ormore rotational bodies rotatabiy installed to 
be corttacted with the laundry. The at least one lifter in- 
cludes at least one recess receiving the at least one ro- 
tational body thereinto preventthe at least one rotalion- 
50 al body fi'om being separated from the at least one lifter 
lUoreover, the at least one lifter rcludes at least one 
hole communicating with at least one ormore perforated 
holes of the drum to have the water ftow in via the at 
[east one lifter. 

« [0015] By the above-descnbed present invention, the 
laundry avoids being stuck between the lateral side of 
the lifter and the Inner circumference of the drum and Is 
evenly spread on the Inner ciicumference of the drum 



2 



3 



EP 1 502 982 A2 



4 



to be well dewatered. Moreover, )he lifter has the in- 
creased contact area with the laundry, thereby entianc- 
fng washing tsapabtlity. 

[0016] It is to be understood that botii the foregoing 
explanation and thsfollowfeig detailed description of the 
present invsnUon are exemplary and illustrative and are 
intended to provide further explanation of the Invention 

as claimed. 

[0017] The accompanying drawings, which are in- 
cluded to provide a further understanding of the inven- 
tion and ere Incorporated in and constitute a part of this 
application, Illustrate embodinient(s) of the Invention 
and together with the description serve to explain the 
principle of the invention, in the drawings: 

FIG. 1 is a cross-sebtional diagram of a washing 
machine according to the present invention; 
FIQ. 2 Is a perspecOvediagramof adrttm of awash- 
Ing machine according to the present Invention; 
FIG. 3A is a layout of a lifter of a vrashing machine 
according to the present invention; 
FIG, 3B and FIG. 3C are cross-sectionai diagrams 
of the lifter bisected along cytting lines l-i and ll-li 
in FIG. 3A, respectively; 

FIG. 4A is a layout of a modified lifter body accord- 
ing to the present invention ; 
FIG. 48 is a eross-aectiona I diagram of th e nodified 
lifter body bisected along a cutting line 1-1 in FIG. 4A; 
FiG. 5A is a fayo jt of another modified ilfter body 
according to the present invention; 
FIG, 5B is a cross-sectional diagram of another 
modified lifter body bisected along a cutting line l-l 
In FIG. 5A; 

FIG. 6A is a layout of a modified Bfter extension ac- 
cording to the present invention; 
FiG. 6B and FIG. 6C are cross-sectionai diagrams 
along cutting lines l-l and 11-11 in FIG. 6A, respeo- 
tiveiy; 

FiG. 7A ie a layout of another modified lifter exten- 
sion according to the. present invention; and 
FIG. 7B end FIG. 7C are cross-ssctional diagrams 
along cutting lines l-l and ll-ll In FIG. 7A, respec- 
tively. 

[001 6] Reference will now be made in detail to the pre- 
ferred embodiment(s) of the present invention, exam- 
ples of which are illustrated in the accompanying draw- 
ings. Throughout the drawings, iilce elements are Indi- 
cated using the same or similar reference designations 
where possible. 

[0019] FIG. 1 ie a oross-sectional diagram of a wash- 
ing macNne according to the present invention, A wash- 
ing maclilne according to the present invention is ex- 
plained by refenlng to FIG, 1 as Iblows, The washing 

machine shown in the drawing is a front-loading type 
having a horizontally laid tub and drum, The front-load- 
ing type washing machine has the similar structure of a 
top-loading type washing machine having an upright tub 



and drum. 

IP020] Refemngto FIG.l, a washing machine accord- 
ing to the present invention includes a housing 1 0, a tub 
SO installed within the housing 10, and a dmm 30 in- 
s stalled within the tub 20. 

[0021] Various parts are installed within the housing 
10 to be protected. A door 11 is provided to a front side 
oflhehousinglOtobe conflgured to open/close a hous- 
ing opening 10a communicating with the dmm 30. Spe- 

10 cificaily, the housing opening 10a communicates with a 
tub opening 20a and a dmm opening 30a in turn to pit 
a laundry in the dmm 30. And, a gasket 12 is provided 
between the housing opening 10a and the tub opening 
20a to prevent water leakage. Moreover, a control panel 
1 3 is installed on an upper part of the housing 1 0. A user 
instructs an operation of the washing machine using the 
oorrtroi pan^ 13 and pute/pulis 4ie laundry In/from the 
drum 30 using the door 11 . The tub 20 reserves water 
therein to supply the water to the dmm 30 uniformly on 

so washing. A passing hole is fonned in a bottom center of 
the tub 20, and adrive shaft 42 is connected to the drum 
30 via the passing hole. The tub 20 includes a balance 
weight 21 and is elastically installed within the housing 
1 0 using a danrper 22 and a suspension spring 23. The 

^ drum 23 holds 30 a laundry therein and is rotatably in- 
stalled witiiin the tub 20. The drum so includes a multi- 
tude of pelorated holes 31 via which water flows in the 
drum 30 and a lifter 100 for assisting washing. Mean- 
while, a dr w unit 40 is provided to the tub 20 to provide 

30 a drive force for rotating the drum 30. The drive unit 40 
Includes a motor 41 and the drive shaft 42 connecting 
She motor 41 to the drum 30. Spaclflcally, the motor 41 
Includes a ststor 41a fbced to a bottom side of the tub 
20 and a rotor 41 b rotatably installed to enclose the sta- 

35 tor41a Astherotor41blsdirectlyconnectedtothedrive 
shaft 42, the drive force of the motor41 is directly trans- 
ferred to the drum 30 via the drive shaft 42 without loss 
of the drive force. Hence, the drive unit 40 Is veiy ad- 
vantageous in aspect of efficiency, noise, and vibration, 

^ Although not shown in the drawing, the drive u nit 40 may 
incfudeageneral drive mechanism constructed with pul- 
leys installed at the drum 30 and motor and a bait con- 
necting the pulleys. 

1PQ22] In the above-explained washing machine, the 
« lifter (baffle) 100 Is provided to an inner circumference 
of the dwm 30 to protrude at a predetenrined height. 
. The drum 30 Includes at least one or more lifters 100. 
The lifter 100 is prepared as a separate member to be 
Installed in the dmm 30 or may be built in one bod/ of 
50 the dmm 30 to protrude inward by "pressing'. As the lifter 
1 00 is priojected, the iaundiy becomes caught onlJre litt- 
er 1 00 while the drum 30 is rotated. The lifter 100 is ro- 
tated together with the drum 30 to lift the laundry to a 
pnedetermhed height. The lifted laundry then falls from 
55 ne iifter by gravity to collide with another laundry, water, 
drum 30,or another lifter 100. Moreover, the laundry be- 
comes rubbed with the lifter 100 during the rotation of 
the drum 30. Hence, the laundry is more efficiently 
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washed by the mechanical collision and friction. Be- 
sides, the lifter 100 additionally plays a mie In stirring 
the laundry to aid the washing. The lifter 100 according 
to the present invention is explained in detail by referring 
to the attached drawings as follows. 
[0023] FIG. 2 is a perspective diagram of a drum of a 
washing macnine according to the present invantton, 
FIG. 3A is a layout of a lifter of a washing machine ac- 
corcBngto the preaent inverrtion, and FIG. 3B and FIG. 
3C are cmes-sectional diagrams of the lifter bisected 
along cutting lines l-l and 11-11 ir FIG. 3A, respectively. 
[Q024J Referring 10 FIG. 2, a lifter 1 CO includes amain 
body 110 ana an extension 120 connected to the main 
body 110. 

[0025] The main body 110 approximately extends in 
parallel with a central axis of the drum 30 to baf req uently 
contacted with flie laundry. Tlie main body 110 Is pref- 
erably formed of a metal or synthetic resin based mate- 
rial that Is resistant against corrosion and abrasion due 
to water as well as fails to chemically react with a deter- 
gent. IVtoreover, at least one rotational body 111, as 
shown in FIG. 3A, is rotatably provided to the main body 

110 to be partially projected from the main body 110 to 
be contacted with the laundry. The rotational body 111, 
as shown in FIG. 3B, is preferably a ball that is optimally 
rotalabie. And, a plurality of rotational bodies 111, as 
shown in the drawings, are arranged along an upperend 
of the main body 110. Hence, each of the rotational bod- 
ies 111 becomes contacted with the laundry to rotate, 
whereby the corresponding laundry smoothly slides on 
tlie irter 100. Consequently, the laundry avoids being 
raveled by the lifter 100 owing to the rotsitional bodies 

1 1 1 so as not to be entangled with other laundries . More- 
over, the laundry lifted by the lifter 1 DO Is facilitated to 
slideto f all from the lifter at a predetermined height. Spe- 
cifically, the main body 110 includes at least one recess 
110a preventing the rotational body 11 from being de- 
tached from the main body 1 1 0, As mentioned in the for- 
going description, in case that the main by 110 includes 
a plurality of the rotational bodies 111 , a plurality of re- 
cesses 110a are arranged along the upper end of the 
rnaiii body 110, Ivioreover, in case that the rotational 
body 111 is the ball, the recess 110a preferably has a 
hemispherical shape to enable a smooth rotation of the 
rotational body 111 and to support a lower part of the 
rotational body 111 stably, Furtlietmore, the recess 11 Qa 
can be processed to have a smooth surface ar a sepa- 
rate lubricant coating can be fomned on a surtace of the 
recess 11a. The recesses 110a, as shown in the draw- 
ings, arebuittin onebody of the main body 110. Instead, 
It is understandablethat a separate panel (not shown in 
the drawings) including the recesses 11 oa Is coupled to 
the upper part of the main body 110, 

[00261 At least one hole 110b, as shown In FIG. 3B, 
is fonned in th e main body 1 1 0 to communicate with the 
perforated hole 31 of the drum 30. Hence, water held In 
the tub 20 flows in the drum 30 via the main body 110 
using the perforated hole3landttiehole110b, whereby 



efficient water supply is achieved. For the purpose of 
more efficient water supply, a muititude of holes 110b 
are fornied In the main body 110. Since a sufficient 
space is needed to fom(ithehoies110b,theholes 110b, 
i as shown in FIG. 3A: are appropriately ananged be- 
tween the rotational bodes 111. Tfie holes 110b, as 
shewn in FIG . SA, can be ananged the spaces between 
the rotational bociies 1 1 1 i n a length direction o( the main 
body 110. Or. the holes 110b, as shown in FIG. 4A, may 
w be an^arged in a direction perpendicular to the length 
dirBCtior. Moreover, the holes 110b, as shown in FIG. 
5A, can be ananged diagonally in the respective spaces 
between Ihe rotational bodies 111 . In this case, more 
holes can be provided to each q1 the spaces between 
15 the rota:lonal bodies 111. Furthermore, rows of the di- 
agonally arranged holes 110b, as shown in the drawing, 
can be zigzagged (staggered) from eaoh other. 
[0087] nefen'ingtoFlG.4A, the main body 110 may 
fu rther include a plalB member 112hQldingthe rotational 
to body 1 1 1 to prevent from being separated from the main 
body 110. The rotational body 111 can be more stably 
installed In the body 110 by the plate member 112. The 
plate member 112 is preferably formed of metal or syn- 
thetic resin. The plate member 112 is mounted on the 
SB upper cmd of the main body 110 lilte the rotational body 
111 and includes the hoile 112a to have the rotational 
body 111 fitted therein. As mentioned in the foregoing 
description, since the main body 110 includes aplurality 
of the rotational bodies 1 1 1 , a plurality o1 holes 1 12a are 
30 provided to the plate member 1 1 2 to correspond to the 
nrtational bodies 111, respectively, The holes 112a, as 
shown in FIG. 4B, are formed to confront the recesses 
110a holding the rotational bodies 111, respectively. 
Each size of the holes 112a is smaller than that of fte 
35 scrresponding rotation body 111, whereby each of the 
holes 112a can hold the corresponding rotational body 
111. And, auxiliary holes 1 1 2b are fomned in each space 
between the holes 12a to communicate with the holes 
nob of the main body 110, whereby the water is sup- 
10 plied to the drum 30 via the main body 1 1 0 from the tub 
20. In case thatthe plate member 11 2 is projected from 
the main body 110, damage may be caused to the laun- 
dry during washing. Hence, the plate member 112 is 
preferably fonned not to be projected out of the main 
'IS body 110. Specifically, a loading portion, as shown in 
FIG. 4B, is provided to the upper end of the main body 
110 so that the plate member 112 can be loaded on the 
loading portion not to be projected. Alternatively, top 
portions 110c and bottom portions 11 Od. as shown in 
50 FIG. 5A and FIG. 5B, are formed on at least one side of 
the main body 110. The top and bottom portions 110c 
and llOd are alternately an'anged In a length direction 
of the main body 11 0. The top and bottom portions 1 1 0c 
and llOd Increase a contact area of the lifter ICO with 
SB the laundry, thereby enhancing washing performance of 
the washing machine. Thus, the top and bottom porticns 
110c and tlOd are preferably formed on both lateral 
sides of the man body 1 1 0. More preferably, the top and 
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boUom portions 110c and I10d are formed smootn not 
to cause damage to the laundry. In such a case, each 
of the lateral sides of the main body 1 1 0 has a wave 
shape. Moreover, the rotational bodies 111 relatively 
need more space than the holes 11 Ob, whereby each of 
the corresponding rotational bodies 11 1 is provided be- 
tween a pair of the corresponding top portions 110c ot 
both of the lateral sides of the main body " 1 0 and Ihe 
holes 110b are provided between a pair ot the con-e- 
sponding bottom portions llOd of both of the lateral 
sides of the main bod/ 110. 
• [0Q2B] Referring to FIG. 3A, Hie extension 120 ex- 
tends from one of both of the lateral sides of the main 
body 11 0 along the inner circumference of the drum 30. 
The drum 30 is rotatably configured in both forward and 
reverse directions, i.e, a first direction and a second di- 
rection opposite to the first direction. Yet, the drum 30 
tends to mostly rotate in one of the first and second di- 
rections Ihrou^ the entire cycles of washing, rinsing, 
and dewalering. The laundry is mainly contacted with 
the lifter 100, and more accurately, with one of both of 
the lateral sides of the main body 110 oriented in the 
main rotational direction, thereby iDecoming stuck in a 
gap between the corresponding lateral side ot the main 
body 11 0 and the inner drcumfereiKe of the drum 30. 
In order to prevent the laundry from being stuck in the 
corresponding gap, the extension 120 preferably ex- 
tends fromone of the both of the lateral sides of the main 
body 11 0 in the main rotational direction of the drum 30. 
Moreover, even if the drum 30 Is alternately rotated in 
the first or second direction during washing or rinsing, 
the drum 30 is rotated at high spaed in ether the first 
direction or the second direction during dewatering, 
whereby the laundry is badly stuck in the gap between 
the corresponding lateral side of the main body 110 and 
the inner circumference of the drum 30. Most preferably, 
ihe extension 120 extends from the mmn body 110 in 
the rotational direction of the drum 30 for dewatering. 
Besides, even il the main rotational direction is difler«it 
from the rotational direction of dewatering, the extension 
120 extends in the rotational direction of dewatering to 
be more effective in preventing the laundry fron being 
stuck in the gap between the lateral side of the main 
body 110 and the inner circumference of the drum 30. 
Alternatively, in order to completely prevent the laundry 
from being stuck in the gap behvaen the lateral side of 
the main body 110 and the inner circumference of the 
drum 30, the lifter lOQ may include a pair of extensions 
1 20 extending from both of the lateral sides of the main 
bodyllOalongthe inner cin^umference of the drum 30, 
respectively. 

[0029] Specifically, the extension 120, as shown in the 
drawings, is shorter than the lifter 100, i.e., the main 
body 110. Yet, the extension 120 can be fanned longer 

than the main body 1 00 if necessary, If the extension 
120 is fomned higher than the main body 110, the main 
body 110, and more particularly, the rotational body 111 
is unable to psrfomi its function appropriately. IHenoe, 



Ite upper end of the extension 120, as shown in FIG. 
3B is provided lowerthan that of the main body llOand 
is properly placed at about a half of height of the main 
body 110. And, a lower end of the extension 120 Is con- 
* tacted vfith the inner cinsumference of the 'dmm 30. 
Namely, the extension 120 extends from the inner cir- 
cumference of the drum like the main body 1 0 but has 
h eightsmaller than that of the main body 1 1 0. The height 
f the extensbn 1 20 is adjustabie ff necessaiy. Thus, tfie 
"> lifter 1 00 according to the present invention covers the 
predetemiined gap between the lateral side of the main 
body and the inner circumference of the drum 30. Fur- 
thermore, the lifter 1 00, and more particularly, the ex- 
tension 120 substantially filis up the predetemiined gap 

*s between the latera! side of the main body and the inner 
circumference of the drum 30. Hence, the lifter 1 00 iso- 
lates the predetermined gap from other inner space of 
the drum 30, ttiereby enabling to cut off the access of 
the laundry to the predetemiined gap, Consequently, 

f the lifter 1 0O according to the present invention effec- 
tively prevents the laundry from being struck between 
the iateral side of the main body 110 and the adjacent 
iiner circumference of the drum 30. 
[0030] At least one or more holes 121, as shown in 

^ Fig. 3B,arefbrmedtnthe extension 120tocommunicate 
with the perforated holes 31 of the drum 30. Hence, the 
water in the tub 2 can flow in the drum 30 via the exten- 
sion 120 using the perforated holes 31 and the holes 
121 of the extension 120. Hence, the water can be sup- 

30 plied to drum 30 via the overail lifter 1 00, whereby water 
supply Is effciently performed. A plurality of the holes 
121 are preferably formed in the extension 122 for the 
more efficient water supply. Moreover, a groove 122 is 
provided between the extension 120 and themalnbody 

35 110 in the length direction. A lateral side, as clearly 
shown m FIG. 3B, is formed on the extension 1 20 by the 
groove 1 22 to increase the corresponding I ateral side of 
the main body 110. Hence, the extension 120 and main 
body 1 1 0 basically have the Increased contact area with 

*i> the laundry. Besides, the groove 122 pla/s d role in 
draining Ihe water from Ihe lifter 1 00 smoothly as well, 
[0031] The lifter 100 including the extension 120 se- 
cures the increased contact area with the laundry to in- 
oease the friction thereof, thereby enabling to enhance 

45 washing capabilty. in orderto enhance the washing ca- 
pEdaiity higher, the extension 120 is preferably config- 
ured to inoreasethecontEict area with the laundry more. 
For this, the extension 120 is configured to protrude in 
part. Speciticaily, fop portions 1 20a and bottom portions 

30 120b, as shown in FIGs, 3A to 3C, are fomnad on the 
upperend of the extension 120. The top andbottom per- 
tens 120a end 120b are alternately arranged in the 
length direction of the extension 120, Preferably, the top 
and bottom portions 12Da and 120b are fonried smooth 

SB rot to cause damage to the laundry. In such a case, the 
upper end of the extension 120 has a wave shape. The 
top and bottom portions 120a and 120h are identically 
shown in FIGs. 4A to 5B as well. Alternatively, at ieast 
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one or more ribs 123, as showr in FlGs. 6A to 6C, can 
be formed on the upper Mid of the extension 1 20 to ex- 
tend in the length direction of the extension 1 20. Pref- 
erably, a piu rality of tlie ribs 1 23 are provided to the up- 
per end of the extension 120 in parallel with other Yet, * 
since a size of the upper end of the extension 1 20 is not 
sufficient, a pair of the ribs 123. as shown in the draw- 
ings, are pveferaUy fonned on Ihe upper end of the ex- 
tensron 120. IMean while, the extension 120, as ehown 
in FIGs. 7A to 7B, may include a plurality of projections « 
124 fonned on its uf^erendto leave a predtetermined 
interval from each other. The projections 124 are pref- 
erably arranged on the upper end of the extension 120 
in the length direction of the extension 120 to be evenly 
contacted with the laundry. 

[0032] eaiTWhiie, a burr may be formed in the vicihity 
of an entrance of the hole 1 21 in forming the holes 121 , 
And, damage may be caused to the laundty by the burrs. 
Specifically, the drum 30 is rotated at high speed in the 
early stage of dewatering so thatthe laundry vigorously 
moves. Hence, it is highly probable that such damage 
will be oaueed to the laundry. PreferabI/, the entrances 
of the holes 1 2 1 are configured n ot to be contacted with 
the laundry. The holes 121 are substantially located be- 
tween the proi'ected portions 1 20a, 1 23, or 1 24. Specif- 
ically, the holes 121 , as shown in FIG. 3A and FIG. 3C, 
are formed between the top portions 120a, i.e., on the 
bottom portions 120b. And, the holes 121 , as shown in 
FIG. BA and FIG. 6C. are formed behween the bibs 123. 
Moreover, the holes 1 21 , as shown In FIG . 7A and FIG. s" 
7C, are formed between the projections 124. Evan If the 
holes 121 are processed rough, the damage caused to 
the laundry can be minimized. 
[0033] Accordingly, the washing machine according 
to the present invention has the following advairtages 3s 
or effects. 

[0034] First of all, the extension prevents the laundry 
from being entangled or stucic between ths lateral side 
of the main body and the inner circunrrference of the 
drum, specifically during dewatering Hence, the laun- 40 
dry or laundries are evenly spread on the inner circum- 
ference of the drum to be properly dewatered, And, a 
user is facilitated to pull the laundries cut of the drum 
after completion of dewatering. 

[0035] Secondly, the lifter prevents the laundry from is 
being entangled with otherusing the rotational body and 
has the increased contact area with the laundry using 
Its structural modifications. Therefore, the lifter can be 
more rubbed with flte laundry to enhance washing ca- 
pability. ^ 
[0036] Finally, the enhancement of the dewataring 
and washing cepabilitias increases user's reliance on 
the washing machine, ths Invention. 
[0037] Summarized, the present invsntlon provides a 
washing machine, by which washi n g and dewatering ca- ss 
pabilities are enhanced. The present invention includes 
a housing, a tub provided within the housing to reserve 
water therein, a drum rotatably provided within the tub 



to perform washing on a laundry therein, and at least 
one lifter projected on an inner circumference of the 
drunn at a first predetenmi ned height to lifl the laundry to 
fall from a second predetermined height wherein the 
laundry is prcventedfrom being stuck between one side 
of the at least one lifter and the drum. 



ClalRts 

1 . A washing machine comprising: 

a housing (10); 

a tub (20) provided within the housing (1 0) to 
reserve water therein; 

a drum (30) rolaitably provided within the tub to 
perfomn washing on a laundry therein; and 

at least one Irtter (100) projected on an Inner 
drcumference of the dmm (30) at a first prede- 
tMmined height to lift the laundry to fall from a 
secondpredetemnined height wherein ths laun- 
dry is prcventedfrom being stuck between ore 
side of the at least one lifter and the drum. 

2. Thewashingmachlneaccordingtoclalm 1, wherein 
the et least one lifter prevents the laundty from ac- 
cessing to a gap behveen the lateral side of the liter 
and the Inner circumference of tiie drum. 

3. Ths washing machine according to claims 1 or 2, 
wherein the al least one lifter isolates a gap be- 
tween the lateral side of the lifter and (he inner cir- 
cumference of the drum from an inner space of the 
drum. 

4. The washing machine according to one of claims 1 
to 3, wherein the at least one litter Is configured to 
cover a gap between thelateralsideofthelifterand 
the Inner circumference of the drum. 

5. The washing machine according to one of claims 1 
to 4, wherein the at least one lifter is configured to 
till up a gap between ths lateral side of the lifter and 
the inner ciiicumference of the drum. 

e. The washing machine according to one of claims 1 
to 6, wherein the at least one lifter is configured to 
increase a contact area with the laundty. 

7. The washing machine according to one of claims 1 
to 6, wherein the at least one lifter comprises an ox- 
tension (120) extending from one of both lateral 
sides along the inner clrctimferencs of the drum. 

8. The washing machine accordng to one of claims 1 



6 



EP1 S029B2A2 



12 



to 6, wherein ttie at least one lifter comprises exten- 
sions extending from iooth tateral sides along the in- 
ner circumference of the drum, respectively. 

9. The washing machine according to one of dtdms 1 
to 7, Wherein the at least one lifter comprises an ex- 
tension extending trom one of both lateral sides in 
a main rotational direction of the drum. 

10. ThewashingmachineaccordingtoclaimS, wher^n 
tlie main rotational dtrectbn of the drum is a rote- 
tional directton during dewatering. 

11. The washing machine according to one of claims/ 
to 1 0, wherein the extension Is shorterthan the at 
least one lifter 

12. Tfte washing machine according to one of claims 7 
to 11 , wherein an upper end ofthe extension is lower 
than an upper end ofthe lifter. 

13. The washing machine according to one of claims 7 
to 12, wherein an upper end ofthe extension ts lo- 
cated at a tialf of a height of the lifter 

14. The washing machine according to one of claims 7 

to .1 3, wherein a lower end of the extension is con- 
tacted with the inner circumference ofthe drum, 

15. The washing machine according to one of claims 7 
to 14, wherein the extension comprises at least one 
hole communicating with at least one or more per- 
forated holes of the dmm to have the water flow In 
via the extension. 

16. The washing machine according to claim 1 5, where- 
in an entrance of the hole is cwnflgured not to be 
contacted with the laundry. 

17. The washing machine according to one of claims 7 
to 16. wherein the extension is configured to in- 
crease a contact area with the laundry. 

1 8. The washing machine according lo one of cfaims 7 
to 1 7, wherdn the extension is configured to pro- 
tmde in part. 

19. The wash ing machine according to claim 1 8, where- 
in the extension comprises at least one hois be- 
tween protrusions of the extension to communicate 
with at least one or more perforated holes of tiie 
dnim. 

20. The washing machine according to one of claims 7 

to 19, wherein the extension compnses tops and 
bottoms ailernatively arranged on an upper end of 
the extension in a length direction of Hie extension. 



21 . The washing machine according to one of claims 7 
to 20, wherein the extension comprises an upper 
end having a waveshape. 

s 22. ThewBshingmachineaccordingtoclaim20, where- 
in the extension comprises a piuraiit/ of holes 
fomned in the bottoms to communicate with at least 
one or more perforated holes of the dmm. 

10 23. The washing machine according to one of claims 7 
to 22, wherein the extension comprises at least one 
rib eKlending on an upper end of the extension in a 
lengtii drrecdon of the extension. 

« 24. The washing machfne according to one of claims 7 
to 23, wherein the extension comprises a plurality 
of ribs extending in parallel on an upper end of the 
extension in a length direction ofthe extension. 

20 25. Thewashing machine according to claim 24, where- 
in the extension comprises holes between a plural- 
ity of the ribs to communicate with at least one or 
more perforated holes of the drum. 

25 26. The washing machine according to one of claims 7 
to 25, wherein the extension comprises a plurality 
of projections on an upper end of the extension to 
leave a predetemnined interval from each other. 

so 27. The wa£hingmachineacoordingtoclaim26, where- 
in the extension comprises holes between a plural- 
ity of the projections to communicate with at least 
one or more perforated holes ofthe drum. 

35 28. The washing machine according to one of claims 7 
to 25, wherein a groove extends between the ex- 
tension and the at least one lifter in a length direc- 
tion ofthe extension or the at least one lifter. 

40 29. The washing machine according lo one of claims 1 
to 28, wherein the at least one I liter is configured to 
have the laundry slide thereon. 

30. The washing machine according to one of da'ms 1 
« to 29, wherein the at least one lifter comprises at 

least one or more rotational bodies rotatably in- 
stalled to be contacted with the laundry. 

31. ThewashingmachineaccordingtodaimSO, where- 
to in the at least one rotational body is a ball. 

32. The washing machine according to claim 30 or 31 , 
wherein a plurality of rotational bodies are ananged 
along an upper end of the at least one lifter. 

55 

33. The washing machine according to one of claims 
30 to 32, wherein the at least one Wter comprises 
at least one recess receiving the at least one rota- 
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tional body therein to prevent the at least one rota- 
tional body from being separated from the at least 
one lifter. 

34. The washing machine according to one of claims s 
30 to 33, wherein the at least one lifter further com- 
prises a piate Installsd on a surface of the at least 
one lifter to hold the at least one rotational body to 
prevent the at least one rotaitlonal body frcHn being 
separated from the at least one lifter. io 

35. The washing machine accordingto claim 34, where- 
in the piate comprises at least one hole having a 
size smaller than that of the at least one rotational 
body to have the at least one rotational body fitted 
therein. 

36. The washing machine according to claim 34 or 35, 
wherein the plate is installed not to be projected 
from the at least one lifter. 

37. The washing machine according to one of claims 
30 to 36, wherein the at least one lifter comprises a 

plurality of holes between the rotational bodfesto 
communicate with at least one or more perforated ^ 
holes of the dmm. 

38. The washing mactime according to claim 37, where- 
in a plurality of the holes are ananged in a row be- 
tween the rotational bodies. 

39. The washing machine according to claim 37 or 38, 

wherein a plurality of the hoiss are diagonally ar- 
ranged in each space between the rotational bod- 
ies. ^ 

40. The washing machine accordngto one of claims 1 
to 39, wherein the at least one Ifter comprises at 
least one hole communicating with at least one or 
more perforated holes of the drum to have the water 40 
flow in via the at least one lifter. 

41 . The washing madiine according to one of claims 1 
to 40, whendn the at least one lifter comprises tops 
and bottoms fomied on at least one lalsral tide to 
be alternately arranged in a length direction of the 
at least one lilter. 

42. The washing machine according to one of claims 1 

to 41 , wherein at least one lateral ade of the at least so 
one lifter Is wave^haped. 
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FIG. 1 
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FIG. 2 
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FIG. 3A 
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FIG. 3B 




FIG. 3C 
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FIG, 5A 
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FIG. 6C 
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FIG. 7C 
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